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1 

(w) mmt#<r»i] 

ratt* woe* w^v memwvfJ AfwtiMf* 

c > ««[X 3fe«Y fc flWteMWflintr 5 *> 



13***3] SmiitW^sWvr;^ JKrK Sfc. ft 

6 mas, wsil «nc. fcj;tf±*ufc«*»*.>£sf¥ 

7 l"** KRWSHttilWtir ? W** KB*MTf * , 



3 

H k Z. **ttWW* h^SSIS 1 y * 9 V*+ Y~T 

* . mm2<r>XV * 9 1>*& K04>&< k 

*W*Sc * ? W KSiW fclT* & . 35 2 U ^7 7 U 

^■f-Hrn-rjcw-riasta^i-*. arson 

!• & iweas 2 f >* y -dzyv** ft* 

[58**11 0] ig3g»2*>3f •J^7^U*+Hra>-7' 

( a ) 3t*yy/!/* . 1 tf># » 1 :f * ? 

(1) 3%l<?>*VJ?9\,*+vru-fZ. <m 
«»4ffi«ttcl««r» l y * 7 u *f - F -fc 7* y 

(2) isas2^y^^p^K7-Q-y^, ^iis 
3*1* , JM^y y A«HtiW!fr«2 *»t? y * ? 

h** >' h «=J f - k /\>f -/ y r-f X$-££ . X 
S: 

(b) ^l^TU~rki^lfi0-t:^>hk^l5I 
T«l£5ft*m^Z:^coIL fi*tX»38 2Wn- 
yktt»2«M:*0« > h k^)fSt'»Jft$^v:K2cOZ^ 

(c) ^3S1^7-n— rkl^l^-fe^vhk^Rg 

■cj«9*ifcz*«t3rftfc. iass2*>ra-7-kKfi52 
n#*> i *>k* a i is ; 

[133^11 2] Wr^lfcJ-t^Wtfyrfi*"*^:** 

[h*jhi 33 msm ^jry^^u^HTD-T 
a*, i ~xrm=f- 1: l *5<oss l <05f y * ? u*+ k rn 
-y<rm&v* miomitttzizii. *lt«e»2 
<o*y rfjt^i/^f-iero— i -?<7)3(S2^tt7fc: 



4 

ft, 

v >s Uj j: tns 2 <o* y rf* ? v h ro h . 

^•-f ry ^>f x l *JiWB 2 y ^7 7 v 

it^m 2 y ^ * J* U i-f - K TEr-r^ttiiiSlcia 

TifMi»j:v»2w«*a{5i?*-tT.iitfi 

io [ ifcsRxg 1 4 1 m stm 1 i5 x 2 (mwfiwmwt 

(MM 1 6 ] fTlElSa ) iOfTC:. »JBir^y;H4«50 

timri 7] «EK0iBtxa3&«. uraefflfiatjsr. k 
20 sis, wid^^r/i^feBiatttt^t 

a^Tft-^T. CITIES: 
(a) 

( i ) tt&mmyT/u+<7>&ii£sm)tt&&fc( L 
cos. 

( i i ) «±«rtW- >W+^*«IW4»g*«>JL 
^yofetSiei ; «fttft 
30 (b> M*SI#*W-y7";W«sv^, 4eHO«ftBf>t< 
^>fflfiWi:a^?-^ij , t4«KiEyii<05«i:€:«im'f*i 
«: 

i i-c. a»sw-*xati»fe*i « »^&aw«ijfif£ 

771/** BtrieSd^tijtfcrr^-Sk^-f X 
U&hJt\tf>*Vzr?9VttYTu-7. SZVMi 

40 ^4so»^tET-o-a5fc>'wyy^xu^«m2^ 

19m, rtift. ««. fcJ:t/^^^^«J;0jfitK$f-c 



( 3) 

5 

[19*^2 3 ) WMto%cr>*&i--Z*r yTMzh^x . 

.i ) K^nj-fci^Tvi'fc . A>f xy *w a > 

Sfifcfcrtfl r>co.x^\'-co^< t &— SJK/vf xy 10 
b) i&ftfj— 4-t>'7?l/r, ^^'J^-H-ya V 

«3-f < >X#W«1Wj»'>&*£2<0SU ^aMRS 

fi i v>%-<n&tz < t h -mzj^ x y ^ 

c ) SPF^-Sr^X^* . 'vf X >J ¥4 a V 
ifcfrTC, &&&& \m\4 7V?4*£-if9 yTa- 20 

u r-f a >ru-7 , <o**t-e*ui, fit* i 

ya-xa^W X y 5^ XL&'^fltJB 1 «7)P<0^ j/A- 

< 1 1 W X y r-f X t,*4 . T* : 
rt ) KW-fclf vxvir* . / w x 0 -t'-^ 3 V 
JfcfFFC. ««**)3I2*>M X 'J ^ -t'-v 3 >7D- 
XKSj»S-£*_La-C*oT. <ICT'. tt*20A4 7 
y x-f -t'— > a ^ro-ZO^ilf/Ul, f«*2^#fflt 
ro- x*o vf X \) ?4 XL%\>*im2<?)Wtcr)X y/<- 
(Fry* < k t Xy X<f X . IS ; 30 

fcv i is i 2 <n>\i X y X-f -tr-i- a >Xu-X 

#1-* BOB l « J: WB 2 «/ vf x y ■e-S' ■ v x a 
-X<7>-HvF/i*).»£ito&*-*ia ; £ Itf 

-f -t* -> a > ra - Xfc J: tf mii 2 tfv n 4 x y x -f Hf- 
3 >7^-X«*^l**a»WraHSfc LTfiiUi 40 

4s 

[19*^24 3 »li»llfcJ:tfl|l2tf>/M Xyx-f-tf- 
^avxn-XtfStftfMriUSSft*. M$JS23tt£ft 

iis«3ii2 5] wKfcifcJitfliteO'wry^-f*- 

? >-ro-x*f . -tfi-ffLjis i *j j^m 2*vw xy 

^ 5, s yh'-X(C, 1 -3«0t'~X(C 1 WH- 



KHWI3 3 2 52 7 0* 

6 

X*<. Xy-r-f-tf-vg >'b'-Xk(±W 

[is^2 7 1 Tftsgtaaw-* x«*\ widm 1 ax 

2 <r» W x y ^-Y -if- 3 >• h'-xj a —iv 9— a *7 y 

a-. 

Clf^2 8]«|fi«fi<tftt«K-jW, t^SSmS 

a. 

a) Ki^m-^x;wcBv^c. ^aMSjafirFffiT?- 

b ) mm^fm-yrMziiv^x. ^itJMff arc 

a) 7D--/J. mffim-fflfi^UCJT 

le^attae^aKo-^N^ xy ^-r x$-^*x^ : 

b ) Mm-ryyin . ^^zma z/t** * 

c > myTuzmft+ZTn fe<tv 
xa; 

155*js3 4 1 mseiftaiBrag'armaiA*, 5>x^-r^ v h 
[js*©3 5 3 m^mm-y-rivif, ■«■, jfi.«t- 

0, tttt. tf». t^L^ffl^^, 



(4) 

7 

0,7- . 3t:ftJ|»it;:tdttft# 

*lrtfl£^TO*>«i«*«*i*4. i^)Ji -3 

Wt»fc-f4) , trv+f-U bco*$&& (11*, 
DNAf$««Wt^S3fi£jj^-) . *Utf£5t- (MA. £ 

4. *<»yyA^cjetttt» #>fcBBiiLtu4. w 

itf. #<fltfyjt^8J:tfWI^»e?fc*»»t4 20 
SEStf. JWWfetCIWtTk^. Duffy.Clin.nuML.4 
1 : 1410- 1413 ( 1993 > . & h (£ . P53Jffi«fJHliWiaf5-^JS 

L T v'i'4 . Ridanpaa^ Path.Bes.Pract, 191 : 399 •■ 402 

(1995) . awniwcc.mmmm^vmtk&Mm 

OKU****:. MtlHft£eMaft'f'4. Bliua.Europ.J.Can 
cer. 31*1369-372 (1995) . g»W(C. Bttft&ii 
v-f ^n^9-f htf*FgBfcttfc«flW-4. 

±, ttJl^^fW^v-^-t^Ott. *L 30 

tfc?fl?*4. Sidranskyfe, Science. 256:102- 105 (199 
2) . 

SU 3&*-3?SfflrC**. Duffy. g?ff. Sfcfc. 
Jffc:J:42r»fcL MB*W ■* (i-%to%7n->tf 

3Mfcfctt4^x"flKMSO^*fctt , 74 ? oif-F 

ummmtz-o\>xsitts 

T?> 4 i: ISttSitr H4 . 
ffiS*i"a»4. Hitf. #8M«HIB,330.892*MHI 



4HWK3 32 5 27 0JJ 
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xvEiistmt&m^izkzm&ix^h. xmrnn 

JH5. 512. 4414. i&MRLmM&XfllMHft*) 
Sr. *ii^4^^«**^^*jh!WiJBBWrtK 

art 4S<djs# 4 tjymn-z tz \immmm^-^ 

S^itfc^aii^ It 4 *m&1f> * * L'/#4 i: l > •> c t 
-■CA9ft4. 'M7n-9-5*7>f h{i. 100.000JS£*f 

icfcv \-c¥^j i fflwaatCs y j A**tenaw4 . 

i^{ihU.7.^1^^KR«^tf. Charlesw 
orthA>. Nature. 371:215-220 (1994) *#fficOii:. 

iitfeoiEWi, ^Art?*»««K*3Wlnr4- 

i^S (sequence length polyaorphiRw) C~2^f < ^ 
-fc LT«fflS*lTV*4 . 5 X7 -y^««a»(Z«}[t4 

U. JtfiEttfMf'JJlf-^fiWIMIJSrv (hereditary n 
onpolyposis color«:t<il cancer) (IINPCC) nMVKs"^ 

-A-Th 4 t^x. tytih. \M>ccwmvyT/i>iz&\ 

/<feJ4*Jt** 1 f4ik3&«J! > v\fflS*tfe. -?-f?nir 

«rtTS»MBi01*4Ct03l£*Tft4. £«L 

Mc*»lt4^S»6tt«MHSJ: 0, A«U 

^^9a«a<07n->ffi.«iaSrll^~t4feWttA t *4 C i: 
A^5n4i:VioC:i:C'5:4. 

A4. «SJiS*A:J±irB5oft$t«)o-C±t4v^rn 



9 

LtV4. 

4fc&*rfi4. ^KHtttaSWiHT, te)H*>«s 

J»^Vtttt»JjS«i|IIIBrtTtt4 9, * UT±AWT^ 

*i§& I' 4 4 1\ £IH±?>teS3*^R5*S$ ft4 

>*v 4£<inHttMxry tfffiB blMri i«»4 T 

ji4T L&^*(=tt»iijMr^* arn-r ^ft^ 

U— 4<0£HfflWTfctt:V». Blua.Europ.J.Can 
cer.31A: 1369-1372 (1995) SSI^I t . 

«ffl**«^l^4#«7J9*ifc6W fc Silt v > 4 . 

nttzn&Th. zammts m^mnyyA,. %(>> 

(i. ffUtf. TIE*?. DNA4fctt£MB*£trfl: 

* i t -eft* . c. co^nmrnxxv/ztziimfflffi 

mm? 4 -rtzmtwmrs A&tiLTomAXik* . m 
nx-z u»* t » < o*»wa#onH«t f Offl 



< 5 > &f*3*3 3 2 5 2 7 0* 

1 0 

a:***-**. ioioy./A&i5ij{i, mngtt^ia^jg 

10 STIjKrvwW^^KKJifcOTrfcOl*** 4 , 4 
«J«n*»*B*te «fc -5 & «>t* 0 ft4 . «#?)i8&. 

( 1 ) SB10HRS«^Sa«8»fc*iV>T» If yr;p^<o 
BW«)tt(E^4<:Jiilfi^7 5^yvh. <-t^i5*>. * 

owusi«iiBK?«rtr»«4. ^yr^^aiiaffima 

*2«)-jH«««IWMttSftv^r, ft^WAilfie? («a 

temal allele) Jt<09H«WlUltriC»«W4Jifir! t (p 
atemal allele) Ji<7)MJC^€»|g«<0?aJ:fcitW'f 4. 

ictolf* 5 ^-e -y v- 4 A\ 4 

fcl±«JBi(5W>ffl*a«fe t T v^4Ct&^ L^4 . 

fzH i 4^«^>'aSf-^SES*^tf#4. *%H8<03o 

to n^yy^PBWt «iwwn'( r y ^-f ^ 3 

SSJgf 4 £ 1 1 J: *> T Sdttf it4 . 

i4^=fir^ttas«^»fisi?t^4*im«, -^xr/wiffi 
»ct*». iRDt^3^»fffi**^4*^, mmt. 

30 4WWB.741. 650# (f^t»IAfifll#^mEXT-002^) 



(6 

1 1 

<«ff*>Hftte*ffl> *1M*>Zt. t£8S£3BT*>LT 
^£.k£«li. Wt. »JRI$« (colonic crypl.) 9) 

mmu c:?. fm^mmiz * -> xmt 

mm*. wi&wihftxtixWMmtxmzZA, 

fc^£T<^y(i;Ky-;r7>^£i;&) «±*iNBi!a 
^SfflSftsMKui. ajbmk. 

tctt. S***fc*«L*4S5»> OtJUfcBJ; 

^&»4>*i*£iww>'7 , /i'e#4fi«, 

^±S«IB54^{±»«lK«MB]BlOV>'m 
«*IILT^«f^fclMI$*L4»l«iF4»jfy ( jr^U' * 

L/C. xij«fc^Y{i. IHm<K1«fcv»5:BlfrC«2 



#i«&3 3 2 52 7 0# 

1 2 

i>&.ffiSl<r>ffli§0)£.% (threshold difference) (±. ffi 

4 . *m<r))mzm->-cm&zixmnmtiiM®te. 

Sttt. flrfl»#ft. 4fc«*<0»xr>tt#HKJ:i)?EW 

*, JA^ft. * J:V«*«*(ffe*i*. 

0. ;ftii*SHiCB/ry4«:*4»^t«W}r*nrf>C 

-f-ttWt (Witf, «*fl3Hi/W^f->-4fcttT^ 

T*4Lvi«Wi, «aJ5SH, *f4L<f±. 

BStk^J; -3 SIS (high speed electronic a 

pparatus) lz*~>~Cztm%tllUim-f-T'$>6 . ftffX 

^y^^l'Jl-f'KttlllWWDftC. »4L<{±itWL, 
*tTfittf4t<Ji*U\ 

<wwfe>*tB±, t h«eiis»>!f>'4n!{iii!rxr>'iai 

^J:d^^±, 9N!l^y7/l^o«n4«:U^^W3r 

w&2<n* y :ot ^ i^^-f- HTvi-rtc/N-f r y r-f 
^8yftmni*hii, *wcj:«»t ( i ) as 

v^ct*«tt6*iTv>*A», 4^i^isn*SF^jyy 

V-iz^'IT'OyjXZit. *LX (ii> 2B2*)Tn- 



( 

1 3 

*s xx/ta 2<r>m- -mtix&xk. 

It ft fctt*W***0#ttU; , -t > r/HCi5 v »T«iBSii 

■twASft-ftro-rti, m l ■<««■ «o± asrt-x 

to, 1 otfjfc'-Xtott LT 1 otforn- /^JAT'ttA 
t . * IT*1 h J;^207-v7-7'tCj£KL^t-X 

fc N r 3— f\/9^ij*7V9— (coulter counte 

r) j cOXoKJ >e-*>x#«?y.?~£$lvr. if 

aj#§#*to*&. 

ttiJtfs^iS: £ £ fc to J: -> X , tfijSfi: Tf 

-c . * fcti3i£#ffe.fcv -'T &ttwfl£*>^Rc<k o rajs 

a*:, asansftft, tzmam*HL 
y ft#LTB9s*ftfc*»"9fcs*? f ***' 

^-^-i^Ji^f ye-r>'^^>'^- tofevvc. * 
fr.?ti 2-v><7> it?** l*** H Si» Ufc 

t ****** . 2 owfl**9^SftfcR«««IW* 



) «lflp»3 3 2527 0-tf 

1 4 

xmu. £m>b%htimm>TMz&ux, mm. 
^»$«m , tft>tf»cflSH$h.#ft. Kjistr 

) tft*ftSr«flW-ftii:tr*ft. awe, *w«»aw 

Hltt. *«W*> JErtfett*J t -ilWJSSr4s-f70 

\H—y~yXij f 7'y9— (Kilti— orifice inpedance cou 
nler) VMNBrCh^X : i£T, IWRHW His *v 

o^t-X-C*0 :#R8*-^5li, »at*v«Tt*fc 

ft^-f ytf-^^-X (differential iapedance) 
10 t-*fttt«>aru 7 ^ X«fii^I^T< t ; * U*C««»*7 

*7ft. a3to*JV^T. ■SWlliBSWHt*') : fid 
: iWIM3{iie^l*^3Tft 9 : 
S^H4liE^# !J 4 Vh 9 ; BnPll±CM*9 3 X-h 

o : s?jF2iis?a»^6tr*9 : mw^tUfm^T x 

*9 ;E«F4(±K^#^8-C«>4, 



( 

1 5 

*. 

t* lt t , aarc-fc*. w^wr. *bhmi ! *5.527,676' 
ifei± . *»> 70- ywciGiwrifca * jh i^a c k kh» 

X£?(c£tt&Kl)ll0> r dw h*stf* K (hot spot) j 
fifet*«llt«aj'r*t«t>SJFC*6. Sidransk 

« J: -< =5:T*&— . #»ot*ai L «t o b t £32 

PCRI4. jtte?fiyiOJC«lt«as-f&«:»tet4^fflTtt 
fcv*. toJtd&Kflmatt-rc*^ Witt, 3!J* 

»*£kfcJ:*t»*rci*fr<, *LT**)J:3«tfWS 
(4. -t>r;U+co^-^rONA<?)#«t:J:-r>r»#«r§ 

y;j±<r)Z<cr)&ftizhtzr>xX!ktf±t. *LXtt± 

m) . *3Wko*«si, jMi/tv**£k*«fi»s;h. 

tcfc v >T 33* LT v v k #ja<S>:h.-C v > bm&rf-vM. 

t outturn* s*r* . xnm tint vims 



8) «WH33 2 5270# 

1 6 

;Mi**>«JY*>BfcHtt«v vtufc*-* rv a 7 ? u * 
must (-t%h*>. as*. 8*. frmi. 
^fflfrts. ttfttf. tfy0m&.0imn#i>* mat. 

A) «B*fc»tt1-*ii:**Tai8<t*2o<0lf41!E 
W«H3»«rft*tt. tfiUif^WillWTtt. ( 1 ) * 

20 ^(4^til$^^6y/A^yj?^^^f-^ ^ ■^r^^^^fi 
( r«j > (2) tfyr/u*^ania^s.myit:^v^ 

raloittte^^*, 2ooy./yvH?'J x^u-^H-fe^x 
k^FSf «Tft * i k A^fflS *l£ JEW k O^ftitK 

40 chatty/. &#ybm-Lx^iztmie>iiz. i 

vc/88tC« S i k **H3fe*#lT V \* *#{4 , 
<5cv >"C. ^60?liS*sJ:tr/*> b s:i455a^rt<ofl&«A 

50 ^rvv^^ ¥%N*iJ:^N<o^^«fct 



(9 

1 7 

**fttJ:-5-C»*S*l1»t. Wit*. Slaelfc, Princ 

iples iuid Procedures til Statistics, A Bionetrical A 
pproach (McGraw-Hill. 1980) t$ffl.?)Zt. *£lRW 

h. 5 £flJ&^t*flW (threshold issue) 

»<INli. £H»4ite***tr*VTiP*tf«**te 

■»c«itwwiwo.ooix*fciao.i» , c**. 

tf'VXfrffie') 7^93.68% (100% -2X3. 16%) 

KftHWt. Nfc553,536fcUT2rf«fcflrt1»*. 

fcli. jMJ**tmtt£ftf 2~j0)ftfftV>5 *><£ 
^*****<fc 4.553, 536TAft«HK *LTa*&<E 

9.9%T> o.5%*src»$ it 



1 8 

smart*. 

ii, 10% ( i%<wr*> Tft*. 2o^spfio¥*j** 

MSfK^iSEfc *5RUC0. 5%c0£Stf&ftiitf » 

t) KSHirfc*. M5C*f-J:dfc:» 0.25?W>N«i. 
Xf^x^i04o%y/i.2so«MH«sgtcffiaT* :tif 

t. 1.28ali, 0.0025Nte«l,<. *LTNi±2 

6Z.144fc*U.». *ftH>*.. WKfir-0-yr/U«Vvt 
(4; 2o*)fMt*) d ^*«W«fir < *>262. 144t'<fc 

99.9%<0«Sfi («Bffi<0[HliS) **J:t«9%tf!)a53Wt 

T*»J:tf*fi!attiUftfiS7^W#*>!^< 1 553,536 
(fcitfoW.OOOJ: v>) fc*T*1T y^USrfflv^ 

O^T99.9%<0fMK^-C*KTJ>*. ±l£^i ^ 

l«ttWt**««te) co^g«iaiU:mc#ffl"C**>5. fife 
50 '^,i^TV^SK *fcl4«H3ft*tttf**l'**-K*>* 



(10) 1#f1=*332 5270# 

19 2 0 

4v^;otf?^ bMumt. s»u-cv>6ci*« -at»^ii*k. iww-yr/m, yy«Ht«fl^ta 

«a«w)a<«Bfc:. «wwET4*»if3a»fci*jst-4i z79*£#*b*)::£, m&nxanik^mt. m 

^fiW^H^^li. H££*l481I H#fcJi-9Tai8t**i.«4. JHW-yr/l^J: 3*±*i 

tarn »r«?A o - zftv&czm i cwt. 1 i .isii#y *fci«Mf y*>«a0rtfc 

i . fcflW-yrA colRSS A. ftffiftn 

ftttf2ttM*iGlr*'4«>'C. *ft>5<««rf 20 #<^r nfc£ttom*tf Uf LU»miCN#y£Ni£ 

t . * -TfrfcMiWlfcWBtt* »*«*>*>«i«-« 3-f -r >7®.mztfRi? SnRNAUJiJIi. CenBankSIt 

S5i±. «.^*R5C-cyW$tt*3SffiSrg{Wt* 13 30 * . *WIB tf f te*#fc LTtSRT SfcTV s s-i Ui-R 

fc, «£*««»lC«Jl.tfttfcto»*. SBte, avin^ Gut.36:81 86 (1995) ft*KlO£fc. t*» 

a. ft 4 vMir^3-^«:(i!aaaK»««± 3*1 ^ ( i^^tfcv^^) JsitfWlRW^g^^SStK 
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of transformed cells in a sample from an organism, comprises: (a) 
determining a number X of a first wild-type polynucleotide 
characteristic of a genomic region of the organisms that is not mutated 
in the subpopulation of transformed cells; (b) determining a number Y 
of a second wild-type polynucleotide suspected of being mutated in the 
cells; (c) determining whether a difference exists between X and Y, 



where a statistically significant difference is indicative of a clonal 
subpopulation of the transformed cells. 
USE - The method is used to detect a nucleic acid change in a 
target allele, e.g. a deletion at a polymorphic site, in a 
subpopulation of cells, especially in heterogeneous sample of cells. 
The method is especially used to detect colorectal cancer or a 
pre-cancerous lesion in^r mammalian tissue or body fluid (claimed). 
ADVANTAGE - The method is able to detect genomic instability in a 
small number of cells in an impure cellular population, especially in 
the presence of heterogeneous DNA in the sample, without prior 
knowledge of the nature of the mutation. 
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Abstract (Equivalent): US 5670325 A 

A novel method for detecting the presence of a clonal subpopulation 
of transformed cells in a biological sample obtained from an organism, 
comprises: 

a) determining from the biological sample a number X of a first 
wild-type polynucleotide characteristic of a genomic region of the 
organism that is not mutated in the subpopulation of transformed cells; 

b) determining from the biological sample a number Y of a second 
wild-type polynucleotide in a genomic region of the organism suspected 
of being mutated in the subpopulation of transformed cells; and 

c) determining whether a difference exists between number X and 
number Y, 

the presence of a statistically-significant difference being 
indicative of a clonal subpopulation of transformed cells in the 
biological sample. 
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